Comparison of skeletal muscle miRNA and mRNA profiles among three pig breeds.
The pig is an important source of animal protein, and is also an ideal model for human disease. There are significant differences in growth rate, muscle mass, and meat quality between different breeds. To understand the molecular mechanisms underlying porcine skeletal muscle phenotypes, we performed mRNA and miRNA profiling of muscle from three different breeds of pig, Landrace (lean-type), Tongcheng (obese-type), and Wuzhishan (mini-type) by Solexa sequencing. Forty-three genes and 106 miRNAs were differentially expressed between Landrace and Tongcheng pigs, 92 genes and 151 miRNAs were differentially expressed between Tongcheng and Wuzhishan pigs, and 145 genes and 156 miRNAs were differential expressed between Landrace and Wuzhishan pigs. Gene ontology analysis suggested that genes differentially expressed between Landrace and Tongcheng pigs were mainly involved in the biological processes of oxidative stress and muscle organ development. Meanwhile, for Tongcheng vs Wuzhishan and Landrace vs Wuzhishan pigs, the differentially expressed genes were involved in fatty acid metabolism, oxidative stress, muscle contraction, and muscle organ development, processes that are closely related to meat quality. To investigate the molecular mechanisms underlying meat quality diversity based on differentially expressed genes and miRNAs, interaction networks were constructed, according to target prediction results and integration analysis of up-regulated genes with down-regulated miRNAs or down-regulated genes with up-regulated miRNAs. Our findings identify candidate genes and miRNAs associated with muscle development and indicate their potential roles in muscle phenotype variance between different pig breeds. These results serve as a foundation for further studies on muscle development and molecular breeding.